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1. INTRODUCTION AND PRELIMINARIES 
In 1976, Borglin and Keiding [l] first introduced the notions of KF-correspondences and KF- 
majorized correspondences. In 1983, Yannelis and Prabhakar [2] introduced the notion of L- 
majorized correspondences which generalize KF-majorized correspondences. In 1992, Rim and 
Kim [3] introduced again the notion of 6-majorized correspondences which differs from the above 
notions and they obtain some existence theorems of an equilibrium for an abstract economy. 
Recently, Tan and Yuan [4] obtained an existence theorem of an equilibrium for a qualitative 
game and an existence theorem of an equilibrium for an abstract economy by using an existence 
theorem of a maximal element in [2]. 
In this paper, we first introduce the notion of 0*-majorized (&,*-majorized) correspondences 
which generalize &majorized correspondences and differs from L-majorized correspondences, and 
then, we give a new existence theorem of a maximal element. As its applications, we obtain some 
new existence theorems of an equilibrium for a qualitative game and an abstract economy. 
In the following, we give some basic concepts and notations. 
Let A be a subset of a topological space X. We shall denote by 2A the family of all subsets 
of A and by A the closure of A in X. If A is a subset of a topological vector space X, we shall 
denote by CGA the closed convex hull of A. 
Let X, Y be two topological spaces and T : X ----+ 2y be a multivalued mapping. T is said 
to be upper semicontinuous (respectively, almost upper semicontinuous) if for each z E X and 
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each open set V in Y with T(x) c V, there exists an open neighborhood U of x in X such 
that T(z) c V (respectively, T(z) C v) f or each z E U. T is said to be lower semicontinuous 
(respectively, almost lower semicontinuous) if for each x E X and each open set V in Y with 
T(a)fIV # 0, there exists an open neighborhood U of x in X such that T(z) n V # 0 (respectively, 
T(z)nv#(b) f or each .z E U. Obviously, T is lower semicontinuous if and only if for each closed 
set M in Y, the set {x E X : T(x) c M} is closed in X. T is said to have open upper sections if 
T(z) is open in Y for each x E X. 
Let I be a set of agents. For each i E I, let Xi be a nonempty set of actions. Let X = I&,, Xi. 
An abstract economy (or a generalized game) I? = (Xi, Ai,&, Pi)icr is defined as a family 
of ordered quadruples (Xi, Ai, Bi, Pi), where ki is a topological space (a choice set), Ai, Bi : 
X --+ 2x” are constraint correspondence and Pi : X - 2x~ is a preference correspondence. 
An equilibrium of r is a point 3 E X such that fi E B,(Z) and Ai n Pi(z) = 0 for all i E I. 
I? = (Xi, Pa)i,r is a qualitative game if for each player i E I, Xi is a the strategy set of player i, 
and Pi : X - 2xa is a preference correspondence player i. A maximal element of I’ is point 
z E X such that Pi(%) = 0 for each i E I. 
DEFINITION 1.. 1. Let X be a nonempty subset of a topological vector space E and D a nonempty 
subset of X and T : X - 2O be a multivalued mapping. 
(1) T is said to be of class 8* if T is lower semicontinuous and COT(Z) c D and x 4 iST(x) 
for each x E X. 
(2) For each x E X, a multivalued mapping T, : X ---+ 2O is said to be a e*-majorant of T 
at x if there exists an open neighborhood N(x) of x such that 
(a) TZI~tZ) is of class 8*, 
(b) T(z) c T,(z) for all t E N(x), 
(c) T,(z) is open in X for all z E N(x). 
(3) T is said to be t9*-majorized if for each x E X with T(x) # 0 there exists a &J*-majorant 
of T at x. 
REMARK 1. In [3], Rim and Kim gave the concepts of 8-majorant correspondence and 8-majorized 
correspondence as follows. 
Let X be a nonempty subset of a topological vector space E and x E X. Let T : X ---+ 2x be 
a multivalued mapping. A multivalued mapping T, : X - 2 x is said to be a 8-majorant of T 
at x if there exists an open neighborhood N(x) of x in X such that 
(a) TZI~lZ) has open graph in N(x) x X, 
(b) T(z) c T,(z) for all z E N(x), 
(c) for each z E N(x), z $! COT,(Z). 
T is said to be B-majorized if for each x E X with T(x) # 0 there exists a @majorant of T at x. 
It is clear that every 8-majorized correspondence is 8*-majorized. 
The following example shows that a 8*-majorant of a mapping @ at some point x need not to 
be @-majorant and L-majorant of Q at x. 
EXAMPLE 1. Let X = [O, 11. For each x E X, let 
(a(x) = I 
{yEX:O<y1x3}, if x E ( 1 0, i , 
{y E X : x3 < y < x2}, if x E 
( > 
;,1 9 
I 0, if x E {O,l}. 
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For each z E (0, 1)) let 
I {yEX:OIy<z2}, ifzE 0,: , ( 1 
@z(z) = I 1 {~EX:.Z~<~<Z~}, ifzE 2’1 , ( ) 
t 0, if z E (0, 1). 
Then aZ is a 9*-majorant of Qi at 2, which is not a &majorant and a L-majorant of Cp at x. 
DEFINITION 1.2. Let I be a set of indexes. For each i E I, let Xi be a nonempty subset 
of a topological vector space Ei and Di a nonempty subset of Xi. Let X = ni,, Xi and 
ri : X + Xi be the projection from X to Xi. A multivalued mapping T : X - 2O” is said to 
be of class 8:; if T is lower semicontinuous and xi(x) 4 iZT(x) and COT(X) c Di for each x E X. 
Let T : X - 2O+ be a multivalued mapping and x E X. A m$tivalued mapping T, : X + 2O” 
is said to be a 8:i-majorant of T at x if there exists an open neighborhood N(x) of x such that 
(a) TZ]~(Z) is of class eb, 
(b) T(z) c T,(z) for all z E N(x), 
(c) T,(z) is open in Xi for a11 z E N(x). 
A multivalued mapping T : X - 2O” is said to be 19:~ -majorized if for each x E X with T(x) # 0 
there exists a t$;-majorant of T at x. 
2. THE MAIN RESULTS 
THEOREM 2.1. Let X be a nonempty convex subset of a Hausdorff locally convex topological 
vector space E, D a nonempty compact metrizable subset of X. If T : X - 2O is of class 9*, 
then there exists a point f E COD such that T(Z) = 0. 
PROOF. Since D is compact, COD is paracompact in X (see also, Lemma 1 in [5] ). Suppose that 
T(x) # 0 for each x E COD. Since T : X --+ 2O ’ 1s of class I!?*, the mapping S : COD --t 2O 
defined by S(x) = ET(x) f or each x E COD, is lower semicontinuous by Proposition 2.3 and 
Proposition 2.6 in [6] and obviously, every S(x) is nonempty and complete. By Theorem 1.1 
in [7], there exists an upper semicontinuous multivalued mapping H : COD - 2O with nonempty 
values such that H(x) c S(x) for all x E COD. 
For each x E COD, let P(x) = mH(x). Then P : COD - 2O is an upper semicontinuous 
multivalued mapping with nonempty closed convex values by Lemmas 1 and 2 in [3] and P(x) c 
S(x) for all x E COD. Therefore, by Himmelberg’s fixed-point theorem in [8], there exists P E D 
such that f E P(3) c S(Z) = E%“(Z). It is impossible because T is of class 8*. This completes 
the proof. 
THEOREM 2.2. Let X be a nonempty compact convex metrizable subset of a Hausdorff locally 
convex topological vector space E and T : X - 2x be 8*-majorized. Then there exists a point 
1 E X such that T(Z) = 0. 
PROOF. Suppose that for each x E X, T(x) # 0. Since T : X - 2x be e*-majorized, for each 
x E X, there exists a f?*-majorant T, : X - 2x of T at x. Consequently, there exists an open 
neighborhood N(x) of x such that 
(1) TzlN(zj is of C~EISS 8*, 
(2) T(z) c T,(z) for all z E N(x), 
(3) T,(z) is open in X for all z E N(x). 
As X is normal, there is an open neighborhood V(x) of x such that U(x) c U(x) c N(x). By 
the compactness of X, there exist finite points xi, x2,. . . ,x, in X such that {U(xi), . . . , U(x,)} 
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is a covering of X. For each i E {1,2,. . . , n}, define a multivalued mapping Si : X - 2x by 
Si(Z) = 
{ 
T,;(Z), if z E U (xi), 
x 
, if z $! U(zi). 
Then obviously, Si : X - 2x has open upp er sections. For each closed set M in X, the set 
{z E x : Si(Z) c M} = 
i 
{Z E U(xci) : TZi(z) C M}, if M # X, 
x 
, ifM=X, 
is closed in X because Tzi Ijqzi) is lower semicontinuous and U(zi) c N(zi). Hence, Si : X - 2x 
is lower semicontinuous. 
For each z E X, let S(Z) = ny=, Si (2). Then S : X - 2x is a multivalued mapping. Now 
we prove that S : X - 2x is of class 19*. 
For each t E X, if z E U(zi) c IV(G) for some i E {1,2,. . . ,n} then T(z) c Tzi(z) = S,(z) 
and if z 4 U(Q), then Si(z) = X, hence, 0 # T(z) c S(z). Since every Si : X - 2x is 
lower semicontinuous and has open upper sections, S : X - 2x is lower semicontinuous by 
[9, Lemma 11. Moreover, for each z E X, there exists j E {1,2,. . . , n} such that z E U(q) c 
N(q), hence, z 4 iZTZj(z) > Sj( z , and hence, z q! E%(Z). This shows that S : X - 2x is of ) 
class e*. 
By virtue of Theorem 2.1, there exists a point 5 E X such that S(Z) = 0, and hence, T(Z) = 0 
which contradicts the assumption that T(z) # 0 for all z E X. This completes the proof. 
REMARK 2. Theorem 2.1 and Theorem 2.2 can compare with Theorem 5.1 and Corollary 5.2 
of [2], respectively. In order to lighten the comparison, we state the two theorems as follows. 
Let X be a nonempty compact convex subset of a Hausdorff topological vector space E. 
(1) If T : X - 2 x is a correspondence of class L, then there exists a point z E X such that 
T(z) = 0. 
(2) If T : X - 2 x is L-majorized, then there exists a point 3 E X such that T(3) = 0. 
THEOREM 2.3. Let I’ = (Xi,Pi)gl be a qualitative game, where I is a countable set such that 
for each i E I, 
6) 
(ii) 
Xi is a nonempty compact convex metrizable subset of a Hausdorff locally convex top& 
logical vector space Ei, 
the mapping Pi : X := n,,, Xi - 2x defined by 
P,(z) = 7q1[pi(2)], VXEX, 
is P-majorized, 
(iii) the set Gi = {z E X : Pi(z) # 0) is open in X. 
Then there exists a point Z E X such that Pi(Z) = 0 f or all i E I, i.e., 3 is .a maximal element 
OfI?. 
PROOF. Since I is countable and every Xi is a nonempty compact convex metrizable subset of 
a Hausdorff locally convex topological vector space Ei, X is also a nonempty compact convex 
metrizable subset of the Hausdorff locally convex topological vector space E := ni,, Ei. For 
each z E X, let T(Z) = {i E I : Pi(z) # 0). D e fi ne a multivalued mapping T : X - 2x by 
{ 
n p/b>, if I(z) # 0, 
T(x) = iEl(z) 
0, if 1(x) = 0. 
For each x E X with I(x) # 0, we can prove T(x) # 0. Hence, Pi(x) # 0 for all i E I(x). Take 
one fixed i E I(x). By Condition (ii) there exists a t9*-majorant & : X -+ 2x of Pi at x, and 
hence, there exists an open neighborhood N(x) of x in X such that 
(1) SilN(z) is of class e*, 
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(2) P:(z) C Si(z) for all z E N(Z), 
(3) Si(z) is open in X for all z E N(z). 
Obviously, Si is also a B*-majorant of T at 2 because Gi is open in X. Therefore, T : X -+ 2x 
is 8*-major&d. Consequently, by Theorem 2.2 there exists a point Z E X such that T(3) = 0. 
It shows that I(Z) = 0, i.e., P,(S) = 0 for all i E I. This completes the proof. 
THEOREM 2.4. Let I? = (Xi, P~)~cI be a qualitative game, where I is a countable set such that 
for each i E I, 
(i) Xi is a nonempty compact convex metrizable subset of a Hausdorff locally convex topo- 
logical vector space Ei, 
(ii) the mapping Pi : X := ni,, Xi - 2xi is B,i*-majorized, 
(iii) the set Gi = {z E X : Pi(z) # 0) is open in X. 
Then there exists a point Z E X such that P,(Z) = 0 for all i E I, i.e., Z is a maximal element 
OfI?. 
PROOF. By Theorem 2.3, we know that it is sufficient to prove that the mapping Pi : X + 2x 
defined by 
P,(z) = 7r;l [Pi(“)] ) VXEX, 
is 8*-majorized. 
For each z E X with P/(z) # 0, Pi(s) # 0. By (ii) there exists a f3,j*-majorant Qi : X - 2x’ 
of Pi at z, i.e., there exists an open neighborhood N(Z) of z in X such that 
(1) @iIN(Z) is of class eTi*, 
(2) P,(z) c @i(z) for all z E N(z), 
(3) @i(z) is open in Xi for all 2 E N(z). 
Now we define Qi : X - 2x by 
Q&) = 7?-l[qz)], VZEX. 
We now prove that qlri is a &, *-majorant of Pi at 5. Indeed, for each z E N(z), since Pi(z) c 
$(z), 7r&) = zi 4 W&(z) and @i( z 1s o ) . p en in X, Pi(z) c Si(z) and @i(z) is open in X and 
z 4 ~\Ei(a). Moreover, for each J E N(s) and each open set V in X with Q,(z) n V # 0, there 
exists a point b = I&,, bi E V such that b E *i(z), and hence, bi E @i(Z) n Vi, where I,$ = xi(V) 
is open in Xi. Since again @ill is lower semicontinuous, there exists an open neighborhood 
U(z) of z in N(z) such that O,(U) n Vi # 0 for all u E V(z). Consequently, Q~(u) n V # 0 for all 
‘1~ E V(z). It shows that !Pil~(~) is lower semicontinuous. 
Summing up the above arguments, we know that @i is a 8*-majorant of Pi at x, and hence, 
Pi is 8*-majorized. This completes the proof. 
REMARK 3. Theorem 2.4 can compare with Theorem 3.1 in [4]. In order to lighten the compar- 
ison, we state the theorem as follows. 
Let I? = (Xi, Pi)icl be a qualitative game such that for each i E I, 
(i) Xi is a nonempty compact convex subset of a Hausdorff topological vector space Ei, 
(ii) the mapping Pi : X := n,,, Xi - 2x” is C,<-majorized, 
(iii) the set Gi = {Z E X : Pi(z) # 0) is open in X. 
Then there exists a point 5 E X such that Pi(%) = 0 for all i E 1. 
THEOREM 2.5. Let I? = (Xi, Ai, Bi, Pi)icl b e an abstract economy and I be a countable set. If 
for each i E I, 
(i) Xi is a nonempty compact convex metrizable subset of a Hausdorff locally convex top& 
logical vector space Ei, 
(ii) for each 2 E X := I-Ii,, Xi, Ai # 0 and COAX C By, 
18 x. WV 
(iii) Ai : X --+ 2 xi is almost lower semicontinuous, 
(iv) Bi : X 3 2 xi is almost upper semicontinuous, 
(v) the mapping Ad n Pi : X - 2x” defined by 
(Ai n pi) (x) = Aa n Pi(z), VXEX, 
is OR; *-majorized, 
(vi) the set Gi = {x E X : Ai n Pi(x) # S} ’ IS o p en in X, then I has an equilibrium point 
2 E X, i.e., xi(%) E By and A,(Z) n Pi(z) = 0 for all i E I. 
In order to prove Theorem 2.5, we first give the following lemmas. 
LEMMA 2.6. Let X be a topological space, Y a nonempty subset of a topological vector space E. 
Suppose that T : X - 2y is an almost lower semicontinuous multivalued mapping and V is an 
open subset of E. Then the mapping S : X - 2y defined by 
S(X) = (T(X) + V) n Y, VXEX, 
is lower semicontinuous and has open upper sections in Y. 
PROOF. For each x E X and each open set W in Y with S(x) n W # 0, There exists a point 
y E T(x) and a point v E V such that y + v E W. Since V is open in E, there exists an 
open neighborhood G of zero in E such that v + c c V. Since again y E T(x) n (y - G) 
and T : X - 2y ’ 1s an almost lower semicontinuous multivalued mapping, there exists an open 
neighborhood N(x) of x in X such that T(z) n (y - G) = T(z) n (9 - E) # 0 for all z E N(x), and 
hence, for each z E N(x), there exists a point ye E T(z) and a point g E c such that ye = y - g. 
Consequently, yo = (y+v)-(g+v), and hence, y+v = yo+(v+g) E T(z) + (v +??) c T(z) + V. 
But y + v E W c Y, y + v E [T(z) + V] n Y n W = S(z) n W. It shows that S(Z) n W # 0 for 
all z E N(x). This shows that S : X - 2 y is lower semicontinuous. Moreover, it is clear that S 
has open upper sections in Y. This completes the proof. 
LEMMA 2.7. (See 131.) Let X be a Hausdorff topological space and D be a nonempty compact 
subset of X. Let T : X - 2 D be an almost upper semicontinuous multivalued mapping such 
that for each x E Xi T(x) is closed. Then T is upper semicontinuous. 
LEMMA 2.8. (See [4].) Let X be a topological space, Y be a nonempty closed and compact 
subset of a topological vector space E. Suppose that T : X - 2y is upper semicontinuous 
multivalued mapping with nonempty closed values and V is a nonempty subset of E. Then the 
mapping S : X - 2y defined by 
S(x) = (T(x) + q n Y, VXEX, 
is also upper semicontinuous. 
PROOF OF THEOREM 2.5. For each i E I, let Bi be the family of all open convex neighborhoods 
of zero in Ei and B = {V := n,,, Vi:Vt~&,i~l}. ForeachV=&ViEaandeachiEI, 
define the multivalued mappings Hi, Ki : X - 2x+ by 
Hi(x) = (A,(x) + vl,) n Xi, Ki(x) = (Bi(x) + E) n Xi 
foreachxEX. ThenHi:X-2 xi is lower semicontinuous and has open upper sections in Xi 
by Lemma 2.6 and phi c Ki(x) for each x E X by (ii). Since again Bi : X - 2xi is almost 
upper semicontinuous, the multivalued mapping E : X - 2x’ defined by 
g(X) = Bi(x), VXEX, 
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is also almost upper’ semicontinuous, and hence, z : X - 2xi is upper semicontinuous by 
Lemma 2.7. By Lemma 2.8, we know that Ki : X - 2x’ is also upper semicontinuous. 
Consequently, the set 
Fi := {z E X : q(z) E K&r)} 
is closed in X. For each z E X, let 
Ti(x) = 
Ai n Pi(z), if x E Fi, 
A+), ifx# Fi. 
Then Ti : X - 2x” is a multivalued mapping. Now we prove that Ti : X - 2x’ is 8,,*- 
majorized. 
For each x E X with Z(x) # 0, 1 ‘, if x E Fi, let S, = Hi,N(x) = X\Fi. Then N(x) is an 
open neighborhood of z in X and &]N(~J is lower semicontinuous and has open upper sections 
in Xi. Moreover, for each z E N(X) we have z $ Fi. Hence, TV = Al(z) C Hi(z) = S,(z) and 
ri(z) 4 Ki(Z) > mHi(z). It shows that S, is a e,+*-majorant of Ti at x. 2’, if x E Fi, then 
Ti(x) = Ai n Pi(Z). By (v), there exists a &*-majorant Gp, : X -+ 2x” of Ai n Pi at x, and 
hence, there exists an open neighborhood Ni(x) of x in X such that 
(1) @Z]~l(Z) is of class Ori*, 
(2) (Ai n Pi)(Z) C Qz(z) for all z E No, 
(3) aZ(z) is open in X for all z E Ni(x). 
Define the multivalued mapping S, : X - 2x’ by 
S,(z) = 
Hi(z) n QZ(z), if z E Fi, 
Hi(Z), if z $ Fi. 
Let N(x) = Gi n NI(x). Th en obviously, N(x) is an open neighborhood of x in X and for 
each z E N(x), Ti(Z) c S&(t), and &(z) is open in Xi. For each z E N(X), if z E Fi, then 
s&) = Hi(z) n@&). s’ mce xi(z) 4 W@,,(Z), ri(z) # W&(z); and if z $ Fi, then $(z) = Hi(z) 
and xi(z) $ Ki(Z) > EHi(Z) = mSz(~). M oreover, by [9, Lemma l] we know that the mapping 
@ : N(x) --+ 2x+ defined by 
Q(z) = Hi(z) n Qz(z), vz E N(s), 
is lower semicontinuous. For each open set W in Xi, the set {z E N(x) : L&(Z) n W # 0) = 
{z E N(x) : Q(z) n W # 0) U {z E N(x) n (X\Fi) : Hi(Z) n W # 0) is open in N(x) because 
both Q : N(x) - 2x’ and Hi : X ---+ 2x” are lower semicontinuous and Fi is closed in X. This 
shows that S, is an &*-majorant of Ti at x. 
Summing up the above arguments, Ti : X - 2x” is B,i*-majorized. 
By virtue of Theorem 2.4, there exists a point Z E X such that T,(Z) = 0 for all i E I. Since 
Ai # 0 for all x E X, z E Fi, and hence, Ai n Pi(Z) = 0 and wi(.Z) E K,(Z) for all i E I. 
Let Dv = {X E X : Ai n Pi(x) = 0 and ri(x) E Ki( x ) f or all i E I}. Then Dv # 0. Since 
again Ki is upper semicontinuous and Gi is open in X, DV is closed in X. Moreover, obviously 
the family {Dv : V E B} has finite intersection property. Hence, nvea Dv # 0 because X is 
compact, and therefore, there exists a point z E &es Dv such that Ai n Pi(Z) = 0 and 
7ri(LT) E B&3) f or all i E I. This completes the proof. 
COROLLARY 2.9. Let I? = (Xi, Ai, Bi, Pi)ieI be an abstract economy and I be a countable set. 
If for each i E I, 
(i) Xi is a nonempty compact convex metrizable subset of a Hausdorff locally convex topo- 
logical vector space Ei, 
(ii) for each x E X := &-, Xi, Ai # 0 and coAi(x) C &(z), 
20 x. WV 
(iii) Ai : X - 2 xi is almost lower semicontinuous, 
(iv) Bi : X - 2x’ is almost upper semicontinuous, 
(v) the mapping Pi : X - 2xi is &i*-majorized, 
(vi) the set Gi = {CT E X : Ai n Pi(z) # 0) * IS o p en in X, then I’ has an equilibrium point 
1 E X, i.e., ~~(5.) E B,(3) and A,(Z) n Pi(%) = 0 for all i E I. 
PROOF. Since the mapping Pi : X - 2xi is &,*-majorized, the mapping Ai n Pi : X --f 2x’ 
defined by 
(Ai n P,)(Z) = A&) n Pi(z), VXEX, 
is eai *-majorized. Hence, the conclusion follows from Theorem 2.5. 
COROLLARY 2.10. Let l? = (Xi, Ai, Bi, Pi)g~ be an abstract economy and I be a countable set. 
If for each i E I, 
(4 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
Xi is a nonempty compact convex metrizable subset of a Hausdorff locally convex top& 
logical vector space Ei, 
for each x E X := IJ,, Xi, Ai # 0 and coAi(~) c Bi(x), 
Ai : X + 2xi is almost lower semicontinuous, 
Hi.:X-2X+ is almost upper semicontinuous, 
the mapping Ai n Pi : X --+ 2x” defined by 
(Ai n Pi) (CC) = Ai n Pi(x), VXEX, 
is almost lower semicontinuous, 
for each z E X with Ai n Pi(x) # 0 th ere exists an open neighborhood N(x) of x in X 
and an open neighborhood Vi of zero in Ei such that 
for each z E N(z), then I? has an equilibrium point 3 E X, i.e., xi(%) E By and 
Ai n Pi(z) = 0 for all i E I. 
PROOF. Par each x E X with Ai n Pi(x) # 0, by the locally convexity of Ei and (vi) there 
exists an open neighborhood N(x) of x in X and an open convex neighborhood Vi of zero in & 
such that 
ri(z) 4 w[Ai(z) n P,(Z)] + E 
for each z E N(x). Define a multivalued mapping ax : X - 2x” by 
Q~(z) = [Ai n pi(z) + vi] n Xi, vz E x. . 
Then a5 is a &,*-majorant of Ai n Bi at x, and hence, the mapping Ai n Bi is &,*-majorized. 
Moreover, since the mapping Ai n Bi is almost lower semicontinuous, the set Gi := {z E X : 
Ai n Pi(z) # 0) is open in X. Consequently, the conclusion of Corollary 2.8 follows from 
Theorem 2.5. 
4 
REMARK 4. 
(1) Obviously, in Theorem 2.5, using the following (iv)’ in place of (iv), the conclusion of 
Theorem 2.5 is also true: 
(iv)’ the mapping z : X - 2x’ defined by 
q(x) = Bi(x), VXEX, 
is upper semicontinuous. 
(2) Theorem 2.5 can compare with Theorem 3.2 in [4]. 
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In order to lighten the comparison, we state the theorem as follows. Let r = (Xi, Ai, Bi, Pi)+=1 
be an abstract economy. If for each i E I, 
(9 
(ii) 
Yiii iv 
(v) 
(vi) 
Xi is a nonempty compact convex subset of a Hausdorff locally convex topological vector 
space Ei, 
for each z E X := lJel Xi, Ad(z) # 8 and coAi(x) c Bi(x), 
Ai : X - 2xi is lower semicontinuous, 
the- mapping E : X - 2x’ defined by 
E(z) = B&), 
is upper semicontinuous. 
VXEX, 
the mapping Ai TI Pi : X - 2x” defined by 
(Ai n pi)(z) = A&z) n pi(z), VXEX, 
is &,-majorized, 
the set Gi = {x E X : Ai f~ Pi(z) # 8) is o p en in X, then I? has an equilibrium point 
P E X, i.e.,zi(f) E Bi(Z) and A,(Z) II Pi(Z) = 8 for all i E I. 
The following example shows that Theorem 2.5 is suitable to assure the existence of an equi- 
librium point for an abstract economy. 
EXAMPLE 2. Let X = [0, l] be a choice set, constraint corr&spondences A, B : X --+ 2x and 
preference correspondence P : X - 2x be defined by 
A(x) = 
B(x) = 
{ 
P(x) = 
Then for each x E X, 
ill? if x E (0, l}, 
(O,l> U (11, if x E (O,l>, 
(O,l], if x E [O,l>, 
[O,l], ifx=l, 
{y E x : 0 I y I X3}) ifxE O,f, 
( 1 
1 
{yEX:x3<y<s2}, ifxE 2,1 , ( ) 
0, if 2 E {O,l}. 
{y E x : 0 < y I x3} ) if x E ( 1 0, f , 
A(X) n P(X) = {yEX:x3<y<x2}, ifxE 
if x E {O,l}. 
For each x E X with A(x) n P(z) # 8, let 
@z(z) = 
1 
{yEX:o<y<~~}, ifzE 0,; , ( 1 
1 
{yEX:z3<y<z2}, ifzE 5,1 , ( > 
0, if z E {O,l}. 
Then aI : X - 2 x is a 8*-majorant of the mapping AnP : X - 2x at x. Consequently, the 
mapping An P : X - 2x is O*-majorized. Moreover, the other conditions of Theorem 2.5 hold, 
obviously. Hence, by Theorem 2.5 there exists an equilibrium point 1 E X such that 1 E B(1) 
and A(1) n P(1) = 8. 
Note that the above QZ, which is not a C-majorant of A n P at x (see also, [4]). Hence, 
Theorem 3.2 of [4] cannot be applicable in this setting. 
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